Specific
binding of radiolabeled human chorionic gonadotropin (hCG) to nuclei isolated from pseudopregnant rat ovaries was studied.
Incubation of cultured luteal cells or isolated nuclei with fluorescein isothiocyanate conjugated hCG showed concentration of fluorescence in the nuclear region. Isolated nuclei exhibited saturable high affinity binding of radiolabeled hCG with an apparent K d of 3.42 x 10 -I0 M.
The binding was inhibited by increasing concentrations of unlabeled hCG. Under dissociating conditions, the bound hCG was dissociated from the nuclei. However, unlike the plasma membranes, the hCG bound to nuclei was not degraded before dissociation.. Radiolabeled hCG bound to the nuclei could also be dissociated by brief exposure to MgC12 or acidic incubation medium.
The bound hCG was not extractable with 4M KC1 or 2% Triton X-100. The available evidence suggest that nuclear receptors are distinct from plasma membrane receptors for hCG.
Receptor-mediated internalization of hCG in testicular tumor cell line (1) and luteal cells of pseudopregnant rat (2) and ewe (3) and used for subsequent studies.
Preparation of FITC Conjugated hCG:
Conjugation of hCG with Fluorescein isothiocyanate (FITC) was carried out as described by Nairn (10) with slight modifications.
HCG (1 mg;CR-121;13,450 IU/mg) was dissolved in 0.27 ml of PBS (pH 7.4).
To this was added 5000 cpm of [125I]hCG in 25 ~1 of PBS and 54 pl of 0.2 M Na2HPO 4, followed by the dropwise addition of FITC (in 0.1M Na2HPO 4 to give a final concentration of 0.4 mg/ml).
The pH of the mixture was adjusted to 9.3 with 0.1 M Na2HPO 4 and then 50 ~1 of 0.145 M NaC1 was added.
The reaction mixture was stirred for 2 h at 4°C in the dark and then loaded on a Sephadex G 25 column (1 x 20 cm) equilibrated with PBS. The column was eluted with PBS and 0.5 ml fractions collected. The radioactivity in each fraction was counted to detect hCG and the optical density at 492 nm was read on a spectrophotomete~ to detect the FITC. Fractions 14-18 contained FITC-conjugated hCG which was used for subsequent labeling studies.
Binding o__ff [125I]hCG i___nn Isolated Nuclei:
I~9]ated nuclei (100~1) containing about 10-20 ~g DNA were incubated with [ 2~I]hCG (40 cpm/pg) in a total volume of 400 ~1 buffer (containing Tris 5 mM, Sucrose 125 mM, Calcium chloride 0,5 mbl, Sodium chloride 75 mM and BSA 0.5%, pH 7.4) at 37°C with constant shaking. After the incubation, 2 ml of incubation buffer was added, the tubes were centrifuged at 10,000 rpm, the supernatant removed, the pellet resuspended in 2 ml of incubation buffer and centrifuged again. The pellet was counted for radioactivity in a scintillation counter. Nonspecific binding was determined by parallel incubation in the presence of 1000 fold excess of unlabealed hCG.
RESULTS
To obtain direct visual evidence for hCG internalization, we have employed the FITC-hC6 conjugate as a probe. When the cells were incubated with FITChCG for 10 min, bright fluorescent patches or clusters were seen along the periphery of the cells (Fig. la) .
On prolonged incubation for 3 h, the 
t e a w e r e i n c u b a t e d w i t h F I T C -h C G f o r 10 m i n . T h e n u c l e i w e r e p e l l e t e d b y c e n t r i f u g a t i o n , w a s h e d , and o b s e r v e d u n d e r t h e m i c r o s c o p e . A s i g n i f i c a n t u p t a k e o f t h e f l u o r e s c e n c e b y t h e n u c l e i was o b s e r v e d ( F i g . I c ) .
To e x a m i n e t h e n u c l e a r b i n d i n g o f hCG, f r e s h l y i s o l a t e d n u c l e i f r o m p s e u d o p r e g n a n a t r a t c o r p o r a l u t e a w e r e u s e d . When t h e n u c l e i w e r e i n c u b a t e d I]hCG (5,000,000 cpm/ml) for 3 h at 370 . The unbound hCG was removed by washing 3 times and the washed nuclei were suspended in 1 ml fresh buffer.
At the indicated intervals, 100 ~1 aliquots in duplicate were drawn, centrifuged, and the pellet and supernatant counted for radioactivity.
To the supernatant was added 10~ cold trichloroacetic acid and, after 30 min, centrifuged. To the supernatant 10 ~1KI (40%) and 40 ~I H202 were added and the free iodine was extracted with chloroform.
The aqueous phase was counted in a gamma counter to determine degradation. (Fig.  3) . The dissociation kinetics of [125I]hCG bound to the nuclear bindin 8 sites was different from that of hCG bound to the plasma membrane receptors. As shown in Fig. 4 which were readily solubilized in the presence of the detergent (Fig.   6 ).
DISCUSSION
The above data demonstrate the presence of high affinity saturable binding sites for hCG in the nuclei isolated from rat ovary. The hCG bound to It is known that treatment of intact nuclei with Triton-X-100 will remove much of the outer nuclear membrane (15) . The observation that Triton-X-100 did not remove any of the bound hCG shows that the hormone is not bound to the nuclear membrane. This conclusion is confirmed by the fluorescence micrograph of isolated nuclei exposed to FITC-hCG (Fig. ic) which showed distribution of the fluorescence throughout the nuclei. The exact location of the binding sites cannot be inferred from the present data but it suggests that the receptors are not localized exclusively on the nuclear membrane. Whether the nuclear and plasma membrane receptors for hCG/LH are structurally and immunologically identical is not known, nor is it understood whether the nuclear receptors for hCG/LH has any physiological role.
